Populations in tropical and subtropical developing countries are exposed to largely uncontrolled levels of aflatoxins through food. These countries (especially in Africa and Asia) also present a high prevalence of stunting. Studies have reported an association between aflatoxin exposure and growth impairment in children but there is not yet conclusive evidence that aflatoxins are a significant cause of stunting in children, thus further research is warranted. In this cross-sectional study, 204 low-income households were randomly selected in two low-income areas of Nairobi, Kenya. Korogocho is a higher population density area and Dagoretti a lower population density area. We asked questions about household demographics and a 24-hour dietary recall was conducted in children aged 1-3 years. Child anthropometric measurements were also conducted. Height-for-age Z-scores (HAZ), weight-for-age Z-scores (WAZ) and weight-for-height Z-scores (WHZ) were calculated for each child using World Health Organization (WHO) growth standards reference data. Samples of foods were taken from the household or from the retailer for analysis using competitive enzyme-linked immunosorbent assay (ELISA). Laboratory results for aflatoxin levels in the food samples collected were used to calculate the daily aflatoxin intake, according to the results from the dietary assessment. The study found 41% of children sampled had stunted growth. Boys were more stunted than girls (p=0.057) and Korogocho had more stunted children than Dagoretti (p=0.041). In all, 98% of food samples collected tested positive for aflatoxin and there was an average exposure to aflatoxins of 21.3 ng/kg bodyweight per day. Exposure to aflatoxin M1 (AFM1), location and sex were significantly associated with HAZ, with boys and children from Korogocho having lower HAZ, and AFM1 was negatively associated with HAZ (p=0.047), indicating that AFM1 was associated with stunting. There was no association between total aflatoxins (aflatoxin B [AFB] and aflatoxin G [AFG]) and HAZ, WAZ and WHZ. The study showed a high prevalence of malnutrition, especially stunting, in two low-income urban sites, and this was most pronounced in the high-density area. The reported association between AFM1 and stunted children indicates that more research is needed on the health impacts of this aflatoxin in growing children.
INTRODUCTION
Impaired growth is an important public health problem as it leads to long-term negative impacts on physical and psychological development. Poor nutrition brought about by food insecurity and disease has exposed African children to growth faltering, especially in places prone to famine and drought, political instability and poverty [1] . Stunting is the consequence of chronic restriction of a child's potential to grow. Once established, stunting is difficult to reverse; stunted children have been reported to be more prone to illness and stunting has also been associated with developmental and cognitive problems [2] .
According to United Nations estimates, 25% of children under five years of age, or 162 million children, were stunted in 2012. Sub-Saharan Africa and South Asia have the highest prevalence (about 38%) [3] . Kenya is no exception, and previous studies have reported 40% stunting in children between zero and 42 months of age in Korogocho and Viwandani, both low-income areas of Nairobi [4] . It has recently been shown that, even if a package of the most effective nutrition-sensitive strategies were scaled up to cover 90% of the population affected, it would reduce stunting by only 20.3% [5] . Therefore, there is need to investigate other causes of stunting, in order to design strategies to combat them. Studies have reported an association between aflatoxin exposure and growth impairment [6, 7] although a biological mechanism on how they might act is currently unknown, with some theories suggesting changes in intestinal integrity [8] .
Aflatoxins are toxic products of Aspergillus species, particularly Aspergillus flavus and A. parasiticus. Aspergillus species are common and widespread in nature, their native habitat being the soil and decaying vegetation. They invade all types of organic substrates whenever conditions are favourable. Aflatoxins have been shown to contaminate food and feed in tropical and subtropical areas. They are produced by fungal action during production, harvest, storage and food processing. Temperatures between 24°C and 35°C and moisture content of above 7% are conditions necessary for Aspergillus species to produce aflatoxins [9] . Aflatoxins are found in a variety of foods including cereals, oil seeds, spices, tree nuts, milk, meat and dried fruits [10] . Weaning foods in Kenya are mostly composed of cereals [11] and may serve as a conduit for aflatoxin exposure. Ingestion of large doses of aflatoxin can cause acute aflatoxicosis which results in illness or death usually through liver failure. Chronic aflatoxin exposure is usually asymptomatic but may cause a range of consequences, the most well-established being liver cancer [9] .
Although epidemiological data indicate association between aflatoxin exposure among children and stunting [7, 12, 13] , and experiments in animals show a causal link between aflatoxins and stunting [12] , there is still limited evidence that aflatoxins are a significant cause of stunting in children; further research is warranted. A study conducted in Kisumu, Kenya reported an association between aflatoxin content in household food and wasting [11] , but not much is known about aflatoxin and nutrition status in Kenyan resourceconstrained urban populations.
This study investigated the level of aflatoxin exposure in infants living in poor urban households in Nairobi and the potential effect of this exposure on growth.
MATERIALS AND METHODS

Study sites
The study was carried out in two informal settlements of Nairobi County, namely, Korogocho and West Dagoretti (now divided into North and South Dagoretti), between November 2013 and February 2014. They were purposively chosen for their characteristic of being poor urban areas with expected unregulated informal supply chains. Dagoretti, with a lower population density than Korogocho, also has high animal production and a wider variety of food sources. Korogocho, located in Kasarani Division, northeast of Nairobi city centre, is the fourth largest informal settlement in Kenya after Kibera, Mathare and Mukuru kwa Njenga [14] . Dagoretti lies in western Nairobi and, administratively, was one of eight divisions of Nairobi. Dagoretti division was divided into six locations: Waithaka, Kawangware, Mutuini, Kenyatta, Uthiru and Riruta [15] .
Sampling technique
The study population consisted of low-income households as defined by area, type of structure (that is, formal versus informal) and monthly income. The inclusion criteria were: low monthly income, informal housing structures as well as the presence of a child between 12 and 36 months of age and a non-pregnant woman of reproductive age living in the household. Kenyan wealth index for surveys (the bottom half) references were used to generate a monthly income cut-off point where those households that reported to have below 20,000 Kenya shillings (approximately 320 United States dollars) were sampled.
Simple random selection was used, aided by computer-generated random Global Positioning System points in a map. For each point generated, the closest household to the right facing north was approached. If the household did not match the eligibility criteria, or the household did not consent to take part in the study, the next household (closest to the household on the right, facing north) was visited until a suitable household was identified and consented. If a household was eligible but empty at the time of the visit, the team returned at a different time/day for up to three times. If a parent/guardian had two children between one and three years of age, one of them was randomly selected (by tossing a coin). Similarly, if more than one pair of mother and child resided in the household, only one was randomly selected to avoid internal correlation of dietary data collected.
Once the household was identified, the enumerators asked questions about child dietary intake and conducted anthropometric measurements. When maize, groundnuts, sorghum and milk were available at the household, food samples were taken from the top, middle and bottom of the food container if the food was kept in a big container or, if food was kept in a small paper bag, shaking was done to mix thoroughly prior to sampling. If samples were not available in the household at the time of the interview, the details of the retailer where the product was usually purchased were collected and samples were then bought for analysis from the same retailer. Whenever possible, the seller was encouraged to mix the contents before sampling. Animal milk fed to children was collected in sterile tubes. The samples were stored in cooler boxes during transport to the laboratory and kept frozen at -20°C until analysis. The dry samples were collected in coded paper bags and transported the same day to the laboratory where they were kept in a cold room until analysis.
Data collection methods and procedures
i. Anthropometric measurements
Weight and height were measured.
a. Weight
Weight was determined using an electronic digital scale (SECA 887) on a smooth, flat and hard surface and measured to the nearest 0.1 kg. Two weight measurements were taken, and a third time in the cases where the two initial measurements disagreed by more than 0.2 kg. Children were weighed nude or with diapers/light clothing with adjustment, either standing alone or being held by the care giver.
b. Height
Either height or length was measured to the nearest 0.1 cm using a UNICEF wooden length board for children. Height/length was measured twice, and a third time in the cases where the two initial measurements disagreed by more than 0.5 cm. Length was measured only for children aged 12-23 months, otherwise, height was measured.
ii. Dietary intake (24-hour recall)
We used four-pass 24-hour dietary recall to estimate the amount of food consumed by the child the previous day; among them, milk, maize and sorghum were important to this study. Subjects were prompted to recall what they had fed their child the previous day and a food model was used to estimate the amount. Later, the actual weight was estimated by converting the weight of the model to the actual food item. From the dietary intakes, daily nutrition intakes (carbohydrates, proteins and fats) were calculated using global standards in Optifood.
iii. Aflatoxin analysis Aflatoxin levels were analysed using commercial low matrix enzyme-linked immune-sorbent assay (competitive ELISA) from Helica Biosystems Inc., (1527 W Alton Ave, Santa Ana, CA 92704, United States). For maize and sorghum, total aflatoxins (AFB1, AFB2, AFG1 and AFG2) were measured in parts per billion (ppb) using total aflatoxin assay, Cat. No. 981AFL01LM-96.
For milk aflatoxin, aflatoxin M1 (AFM1) levels were measured in parts per trillion (ppt) using AFM1 (AFM1 low matrix ELISA, Cat. No. 961AFLM01M-96). All ELISA was done following the manufacturers' manuals. Analysis was done in duplicates and if results differed by more than 0.02 ppb, the analysis would be repeated. Maize and sorghum samples were categorized as 'beyond set levels' if they exceeded the current East African Community standard [16] of 10 ppb. Those that exceeded the previous Kenya Bureau of Standards regulatory limit for aflatoxin in products for human consumption, 20 ppb as per 2004 [17] , were also reported. The European Union (EU) set limit of 0.05 ppb was used for milk as there is no specified standard for aflatoxin in milk in Kenya [18] .
Data analysis
All data on the participants except 24-hour dietary recall (that is, data on anthropometric and social economic status) as well as the food sample details were collected using Open Data Kit (ODK) software and automatically entered into a database in Microsoft Access or Microsoft Excel on a secure server. The ODK database had built-in checks so that unrealistic values were detected upon entry. Anthropometric data were transferred into ENA/EpiInfo for quality checks to calculate child height-for-age Z-scores (HAZ), weight-for-age Z-scores (WAZ) and weight-for-height Z-scores (WHZ) using the 2006 World Health Organization (WHO) growth standards reference data. The Z-score is the measurement used in child growth to indicate by how many standard deviations a child deviates from the internationally calculated mean. Children are considered stunted if their HAZ is two or more standard deviations below the mean [19] . Other than HAZ, WAZ and WHZ are also used to indicate growth. Children with a Z-score of two or more standard deviations below the mean weight at a given age are considered underweight and if their WHZ is two standard deviations below the mean, they are considered wasted [20] . Children are considered severely affected if Z-scores are more than three standard deviations below the mean.
Laboratory results on aflatoxin levels in the food samples collected were used to calculate the daily aflatoxin intake for each child. The aflatoxin contamination data were integrated in the results from the child 24-hour dietary recall to help determine the amount of intake of the targeted foods by each child.
Equations
Exposure (µg) = Aflatoxin level (µg/kg) * Dietary intake (g) Total daily exposure = Exposure from maize + Exposure from sorghum + Exposure from milk Body weight
Total daily exposure to AFM1 = Exposure from milk Body weight
Total daily AFB/AFG exposure = Exposure from maize + Exposure from sorghum Body weight
Due to the small sampling volumes and the risk that the aflatoxin levels measured were not fully representative of long-term exposure, aflatoxin levels were averaged on a village level (villages are clusters of houses built in close proximity to one another, usually demarcated by streets for administrative purposes) for all calculations except exposure per day. Averages of available samples in each of the 16 villages (parts of the informal settlements) were calculated and used instead of actual exposure in the model below. Using these measurements, the proportion of the contributions to the total exposure from milk, maize and sorghum, respectively, was calculated for each child.
To evaluate the association between aflatoxin exposure and stunting, wasting and underweight, multiple regression models were built. The mixed procedure in STATA 13.1 (Statcorp, Texas, USA) was used with restricted maximum likelihood, with village as a random effect. HAZ, WAZ and WHZ were used as the dependent variables, and AFM and total aflatoxin (AFB1, AFB2, AFG1 and AFG2) consumption/kg, protein/kg, fat/kg, carbohydrates/kg, gender, whether the child is currently breast fed, and location (Dagoretti or Korogocho) were added as independent variables. Aflatoxin exposure was forced in the model and a backward elimination was used to eliminate independent variables which were not significant or believed to be confounding (Equation 1).
Figure 1: Conceptual framework and causal diagram for the potential effect of aflatoxin and other variables on stunting
The model shown in Figure 1was used to evaluate relationships between various variables and the model used to evaluate impact on stunting is shown in Equation 1.
Equation 1: Yi =β0 + β(AFM1)X(AFM1)+ β(AFBG)X(AFBG) + β(carbohydrates)X(carbohydrates)+β(fat)X(fat)+β(protein)X(protein)+ β(sex)X(sex)+β(age)X(age)+ β(breastfeeding) X(breastfeeding)+ β(location)X(location)+ µ(village) +εi
Ethical considerations
Ethical approval was obtained from the International Livestock Research Institute (ILRI) Institutional Research Ethics Committee in Kenya (ILRI-IREC2013-14). All participants' care givers were informed about the purpose of the study and signed consent forms prior to the interview. As compensation for the foods collected at household level, all food samples were replaced by ultra-heat treated milk.
RESULTS
In total, 403 samples were collected and analysed for aflatoxin content using ELISA. These comprised 128 samples of milk, 186 samples of maize flour and 89 samples of sorghum flour. In total, it was possible to detect aflatoxins in 100% of milk, 95% of maize and 100% of sorghum samples collected. Seven (4%) samples of maize and 1% of sorghum samples had aflatoxin concentrations higher than 20 ppb; 16% and 11% of the maize and sorghum samples, respectively, contained aflatoxins at levels that exceeded 10 ppb. Also, 81 (63%) samples of milk had aflatoxin levels of more than the level of 0.05 ppb recommended by the EU [18] . Overall, 13% of the milk samples were collected from the households while more than 70% were collected from retailers (mainly roadside vendors/kiosks), 69% of maize samples and 40% of sorghum samples were collected from the household while the rest were bought from retailers. Figure 2 ). There was an average intake of 178.54 g of milk, 70.64 g of maize and 38.85 g of sorghum per day for children who were identified as having consumed them during the 24-hour recall. However, including children who had not consumed these foods, the average consumption was 126. 
Nutrition status indicators
The study sampled 204 children between the ages of 12 and 36 months of whom 88 were females and 116 males (Table 2) ; they were classified into categories according to their anthropometric measurements. According to the WHZ, 4% of the subjects were wasted, 5% overweight and 91% normal ( Figure 3 ). Korogocho had a higher proportion of wasted children than Dagoretti (7% and 2%, respectively) ( Table 2 ). According to the HAZ, 41% of all the children were stunted (Figure 4) , and Korogocho had a higher proportion of stunted children (49%) than Dagoretti (34%) ( Table 2 ). Most children were of normal weight for their ages, and 17% of all children were underweight ( Figure 5 ), Korogocho had more underweight (21%) than Dagoretti (12%) ( Table 2) . 
Daily aflatoxin exposure
The highest average daily aflatoxin exposure was from maize (244.5 ng, median 8.4 ng, maximum 14,038 ng) followed by sorghum (38.5 ng, median 0 ng, maximum 707 ng), while milk (10.6 ng, median 3.7 ng, maximum 115.4 ng) was the least important source of exposure. Most exposure was from maize (average 59.5%, median 82.8%) but ranged from 0-100% in the children. Similarly, the exposure from milk also ranged between 0 and 100%, (average 27.6%, median 6.6%). The exposure from sorghum was the least, on average 12.9%, with median 0% in a child.
Daily aflatoxin (AFB, AFG and AFM) exposure per kilogram of bodyweight (kgbw) ranged from 0 to 197.0 ng/day with an average of 21.3 ng/kgbw/day (median 3.6). The mean exposure in Dagoretti was 36.7 ng/kgbw/day while in Korogocho it was 13.6 ng/kgbw/day.
When factors (AFM1, AFB and AFG, protein/kg, fat/kg and carbohydrates/kg intakes, breast feeding, sex, age and location) suspected to be associated with stunting status were included in a mixed regression model, AFM1, sex and location were the factors with a significant association with HAZ (Table 3 and Figure 6 ). Aflatoxin M1 intake contributed negatively to HAZ; boys also had lower scores, as well as children in Korogocho. When the same model was fitted with WAZ and WHZ as the dependent variables, exposure to neither AFM1 or total other aflatoxins came out as significant (Table 4 and Table 5 ). 
DISCUSSION
This study aimed to quantify aflatoxin exposure in infant diets in two low-income urban areas in Nairobi, Kenya and the potential effects on growth. The WHO conceptual framework on stunting [19] identifies breastfeeding, infections, household/family factors and inadequate complementary feeding as the major causes of childhood stunting and development. In this study, we hypothesized that nutrition status, indicated by HAZ, WAZ or WHZ, was influenced by both quality and quantity of food consumed but also by aflatoxin contamination in the diet.
In this study, 4% of children sampled were wasted, 41% stunted and 17% underweight. This is higher than the levels reported nationally in 2014 (4% wasted, 26% stunted and 11% underweight). However, the households in this sample were randomly selected from the population of poor households in the urban areas and the data are consistent with data from the lowest wealth strata of the same study which reported 7.3% wasted, 36% stunted and 19.5% underweight [21] .
The percentage of milk samples analysed that had detectable levels of AFM1 in this study (100%) is comparable with other studies in marketed milk in Portugal [22] and Greece 
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HAZ scores [23] more than a decade ago. A more recent study in urban centres in Kenya [24] found that 72% of milk from smallholder farmers, 84% of samples from medium-and largescale farmers and 99% of samples of marketed pasteurized milk tested positive for AFM1 and 20%, 35% and 31% of positive milk from smallholder farmers, medium/large-scale farmers and market outlets, respectively, exceeded the level of 0.05 ppb [24] . The current study had more samples (63%) with AFM1 content higher than 0.05 ppb (the EU set limit). This might be because the previous study collected samples from a larger geographical area as compared to this study, which only had samples from two deprived districts of Nairobi. The 63% of milk samples with AFM1 levels above 0.05 ppb reported in this study is, however, lower than was reported in India where 99% of raw milk, milkbased cereal weaning formula and infant formula analysed had concentrations of AFM1 above 0.05 ppb [25] . It is also lower than proportions reported by a recent study in Ethiopia where 100% of raw milk samples contained aflatoxins and 82% contained AFM1 at levels that were above 0.05 ppb [26] .
Only 4% of maize samples had aflatoxin concentrations of more than 20 ppb (AFB and AFG), lower than previous reports from Kenya [27, 28] , where 55% of samples had more than 20 ppb of aflatoxin. However, those results were from studies done in Eastern Province after the aflatoxicosis outbreak of 2004 where samples levels of AFB1 above 100 ppb were recorded. The highest concentration recorded in this study was 88.85 ppb.
The results from our study are comparable to many other studies in Africa and elsewhere. A study in Tanzania reported concentrations of up to 158 ppb in home-grown maize [29] . A Pakistan study reported 80%, 85% and 90% of aflatoxin contamination of maize in urban, semi-urban and rural areas, respectively [30] . In a study in India, 100% of maize samples analysed were contaminated with aflatoxin, with a mean level of 88 ppb [31] . After the 2004 outbreak, the Kenya regulation for total aflatoxin permitted was changed to 10 ppb. However, the legal standards may not have much impact on the poor urban population or rural inhabitants as most maize is never inspected or tested regardless of the regulations.
Aflatoxin-positive results were found in 100% of the sorghum samples, which is much higher than 15% reported in Mozambique from samples of sorghum used in preparation of opaque beer [32] . In this study, sorghum produced the sample with the highest concentration of aflatoxin (194 ppb) and had the highest mean aflatoxin content (5.34 ppb). This might be the result of prolonged poor storage of sorghum flour, either in the households or in the outlets, because only a small amount of sorghum flour is required to prepare porridge.
On average, food samples collected in Korogocho had higher aflatoxin content than those from Dagoretti. This might be explained by the difference in average monthly income where Korogocho residents had significantly lower monthly income ranges than their Dagoretti counterparts. This is in agreement with results from a study in Eastern Province of Kenya which reported that higher aflatoxin exposure levels were associated with poverty [33] .
The average exposure to aflatoxin from milk (AFM1) was 10.6 ng/g, from maize, 244.5 ng/g and from sorghum, 38.5 ng/g (AFB and AFG). Most exposure to aflatoxin (50.7%) was the result of maize consumption. Maize is the main staple food for the majority of Kenyans, accounting for 36% of their daily caloric intake in this sample [34] . As shown by Muriuki and Simboe [35] who reported an average of 20 ppb aflatoxin content in maize, and assuming an average daily maize consumption of 400 g per person, an adult Kenyan (60 kg) would be exposed to 133 ng/kgbw/day. In this study, it was shown that children in Korogocho and Dagoretti were exposed to an average dietary aflatoxin exposure of 27.14 ng/kgbw/day.
A study conducted in low-income areas in Nairobi reported that complementary foods (either liquid or solid) were introduced to infants before six months of age in 99% of cases, with liquids being introduced on average within the first month while solids were introduced by the age of three-and-a-half months. The main reason for early introduction to complementary food was that the mother had little or no milk [36] . In the current study, children aged between one and three years from low-income areas of Nairobi were sampled, so it was assumed that at this age and based on the usually early age at which complementary feeding is introduced, breast milk would constitute a small fraction of the subjects' diet and breast milk was not collected for analysis for AFM1. In all, 43% of our subjects were still being breastfed at the time of assessment.
The difference between AFB1 and AFM1 as regards their potential to cause stunting is not clear. As a cause of hepatocellular carcinoma in male rats, AFM1 has been shown to have 2-10% of potency of the AFB1 [37] . Currently, no studies have been done on AFM1 from animal's milk as a risk factor for growth impairment, but AFM1 from mother's breast milk has been shown to correlate negatively with child nutrition status. A study in Iran reported significant lower scores in HAZ and WAZ of infants born to AFM1-positive mothers [38] . Another study in the same country also reported significant association between AFM1 in maternal breast milk and height at birth of infants [39] .
Aflatoxin M1, location and sex had significant correlation with HAZ in this study, whereas no association with the total of AFB and AFG could be seen. The reported correlation between sex and HAZ was in agreement with the national report [21] and epidemiological studies on neonatology depicting both morbidity and mortality to be consistently higher in males than females in early life [40] , although the explanation for this trend is not yet known. Korogocho has a higher number of poor families than Dagoretti and, although the inclusion criterion was to represent the urban poor in both areas, it can be argued that Korogocho is relatively poorer and this may explain why it had a significantly higher number of stunted children than Dagoretti. Although AFM1 has been classified as a less active carcinogen than AFB1, the same cannot be assumed with regards to its potential to cause stunting since the pathways to health outcomes may differ. This study cannot be compared directly to the Benin and Togo study [13] due to their different strategies employed to assess exposure, but if we consider calculations by Shephard [41] when he converted AFB1 albumin used in the Benin and Togo study to daily aflatoxin exposure in ng/kg/day, the average exposure to AFB1 in this study was very low, almost ten times lower than was found in stunted children in West Africa, which could explain why it was not a risk factor for stunting here.
A study on swine reported that high protein dietary intake allows them to tolerate greater aflatoxin exposure [42] . Protein intake was not significantly associated with stunting in this study. This might be due to the fact that protein intake was moderate in this sample and more research would be needed to evaluate this in humans in order to understand the potential interactions here. We have not been able to find previous reports of a negative association between protein intake and WHZ and WAZ, as was unexpectedly found in this study. Children that were still breastfeeding also had lower WAZ; this might be as a result of not getting enough weaning food as their mothers might overestimate the nutritional value of the breast milk their infants get. It has been shown that prolonged breastfeeding beyond six months without introduction to weaning foods leads to malnutrition. Daily calorie intake in severely and moderately underweight and severely wasted children on average did not meet the required 1000 calories per day intake for two-year-olds, and there is a need for more in-depth studies regarding how intake of calories, proteins and toxins affects children in low-income areas. Previous studies [43, 44] have identified seasonal changes as an important factor in determining exposure to aflatoxins. It would therefore be important to carry out follow-up studies in these sites. This study was limited by the fact that only 24-hour recall data were used and no repeated sampling of aflatoxins was possible. There are major assumptions underlying these results in the sense that it is assumed that (a) the recall is representative of long-term consumption and (b) that aflatoxin levels averaged in the village are representative of long-term exposure. The result of this small study, however, indicates the need to conduct further larger studies on the topic to better understand the associations and the causality.
CONCLUSION
This study has demonstrated the degree of exposure to aflatoxins of children in Nairobi's poor urban settings. Foods with relatively low aflatoxin content contribute cumulatively to high daily aflatoxin intake due to their high consumption frequency, more so in children whose weaning food cereals are prone to infection with Aspergillus species. Although exposure from milk (AFM1) is less than AFB1 from other foods, it should not be ignored since the relative importance of AFM1 in stunting is unknown and because milk products are an important part of the diet of infants and young children, who are more susceptible to aflatoxins. It is reasonable to envisage that cereals with high concentrations of aflatoxin, and therefore not suitable for human consumption, may end up being fed to cattle and enter the human food chain through milk products. Although the aflatoxin concentrations in milk are much lower than those in cattle feed, enough may be transferred to milk to contribute to concerning aflatoxin exposure levels in vulnerable populations.
Populations in these areas need to be carefully sensitized on the health effects of aflatoxin and how to avoid high exposure, such as substituting maize consumption with rice, coupled with education on balanced nutrition to help mitigate malnutrition. *The World Health Organization Z-score cut-off point of < −2 standard deviations was used to classify low height-for-age, low weight-for-height and low weight-for-age as moderate, < −3 standard deviations as severe under-nutrition, while > +3 standard deviations weight-for-height and weight-for-age was classified as overweight. 
